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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a transfer 
blade which has a coating layer, is free of an image 
defect and the wear of a blade edge and makes the 
coating layer hardly peelable. 

SOLUTION: The coating layer is formed in at least 
the contact part of a blade body of the transfer . 
blade with a mating member by using a composition 
of a fluororesin or silicone base resin, more 
preferably a compound of a fluorinated olefin resin, 
fluorine denatured acrylate resin and acrylate which 
is crosslinked by an isocyanate crosslinking agent 
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* NOTICES* 

Japan Patent Office is not responsible for any damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The imprint blade characterized by forming the coating layer which is the imprint 
blade used in an electrophotography process in order to make record material imprint the 
toner image on a photo conductor, and comes at least to use the constituent in the 
aforementioned imprint blade which contains a fluorine system resin, a silicon system resin, 
or these in the contact section with a partner member. 

[Claim 2] The imprint blade according to claim 1 to which the aforementioned coating layer is 
characterized by using the constituent containing a fluoridation olefine resin or this. 
[Claim 3] The imprint blade according to claim 2 to which the aforementioned coating layer is 
characterized by using the constituent containing the compound of a fluoridation olefine 
resin, a fluorine denaturation acrylate system resin, and an acrylate system resin, or this. 
[Claim 4] The imprint blade according to claim 3 to which the aforementioned coating layer is 
characterized by a bridge being constructed by the isocyanate system cross linking agent, 
using the constituent containing the compound of a fluoridation olefine resin, a fluorine 
denaturation acrylate system resin, and an acrylate system resin, or this. 
[Claim 5] The imprint blade according to claim 1 to 4 to which the volume resistivity of the 
aforementioned coating layer is characterized by being 1x1010 or more ohm-cm. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention is an imprint blade used as an 
imprint means of a toner image in the electrophotography process using the photoconduction 
phenomenon, and relates to the thing in the blade main part made of rubber which formed 
the coating layer in the contact section and its near section with a partner member at least. 
[0002] 

[Description of the Prior Art] As everyone knows, the electrophotography process of 
continuous system is performed like drawing 1 in the thing using for example, the belt for an 
imprint of a type. 

[0003] That is, the electrostatic latent image of a picture is formed by electrifying the front 
face of the rotating-drum-like photo conductor 2 uniformly with the electrification vessel 1 
first, putting light in a photographic filter 3 to portions other than the picture section of photo 
conductor 2 front face next, and removing a charge. The electrification toner of an 
electrostatic latent image and a reverse property adheres as the pattern of an electrostatic 
latent image, and constitutes a visible image (toner image) from the development section 4. 
[0004] On the other hand, in the small lower part of a photo conductor 2, the record material . 
(illustration ellipsis) by which the endless-like belt 5 for an imprint carried out circulation 
movement, and has been. conveyed to proper timing in this belt 5 top can give the charge of 
a reverse property with the electrification polarity of a toner through the imprint means 6 
contacted from the background of a belt 5. Therefore, the toner image constituted by the 
front face of a photo conductor 2 is imprinted by the front face of record material, such as the 



Page 1 of 7 



JP 2001 -175 095 A 
Computer Translation by JPO 



conveyed recording paper, when a lower rotation position is arrived at. Then, it is fixed to a 
toner image by the fixing assembly 7, and photo conductor 2 front face after an imprint is 
returned to an initial state by operation of the electric discharge machine 8 and a cleaner 9, 
and 1 cycle of an electrophotography process is completed. 
[0005] As a typical example of the above-mentioned imprint means 6 in this 
electrophotography process, as shown in drawing 2 , the imprint blade 1 0 which supported 
blade main part 10a by base material J 0b is used in the state of contacting like illustration, 
from the background of a belt 5. And the coating layer which constituted the above- 
mentioned blade main part 10a using rubber material, such as HIDORINGOMU, 
polyurethane rubber, and a nitrile rubber, or used resin material on this blade main part 
1 0made of rubber a was formed conventionally. 
[0006] 

[Problem(s) to be Solved by the Invention] However, the resin material with which the 
conventional blade is coated needed to secure flexibility and the adhesion force for peeling 
prevention with the blade main part made of rubber, and use of low friction material was 
difficult. For this reason, there were a trouble which needs the big force for the drive of a belt, 
and a trouble said that the amount of wear of an edge portion which touches the belt of an 
imprint blade if it pulls becomes large. Furthermore, generally the volume resistivity was as 
low asohm [ 1x108 to 1x1010 ], and cm grade, the electric discharge from coat layers other 
than the nose-of-cam cut side (rubber outcrop) of the required electric discharge section 
occurred, and aggravation of a picture was caused. 

[0007] Then, this invention makes it the technical problem which should be solved to cancel 
these troubles in the conventional imprint blade. 

[0008] An invehtion-in-this-application person is the process which applies a trial-and-error 
method to improvement in a volume resistivity, reduction of coefficient of friction, adhesion 
with the blade, main part made of rubber, etc. using various material about a coating layer, 
and studied experimentally that it was very effective to form a coating layer using the 
constituent containing a fluorine system resin, a silicon system resin, or these. 
[0009] 

[Means for Solving.the Problem] (Composition of the 1st invention) The composition of the 
1 st invention (invention according to claim 1 ) of this application for solving the above- 
mentioned technical problem it is the imprint blade used in order to make record material 
imprint the toner image on a photo conductor in an electrophotography process, and can set 
to the aforementioned imprint blade - in the contact section with a partner member at least It 
is the imprint blade in which the coating layer which comes to use the constituent containing 
a fluorine system resin, a silicon system resin, or these is formed. 

[0010] (Composition of the 2nd invention) The composition of the 2nd invention (invention 
according to claim 2) of this application for solving the above-mentioned technical problem is 
an imprint blade using the constituent with which the coating layer concerning the 1 st 
invention of the above contains a fluoridation define resin or this. 

[001 1] (Composition of the 3rd invention) The composition of the 3rd invention (invention 
according to claim 3) of this application for solving the above-mentioned technical problem is 
an imprint blade using the constituent with which the coating layer concerning the 2nd 
invention of the above contains the compound of a fluoridation olefine resin,;a fluorine 
denaturation acrylate system resin, and an acrylate system resin, or this. 
[0012] (Composition of the 4th invention) The composition of the 4th invention (invention 
according to claim 4) of this application for solving the above-mentioned technical problem is 
an imprint blade over which a bridge is constructed by the isocyanate system cross linking 
agent, using the constituent with which the coating layer concerning the 3rd invention of the 
above contains the compound of afluorine-ized olefine resin, a fluorine denaturation acrylate 
system resin, and an acrylate system resin, or this. 

[0013] (Composition of the 5th invention) The composition of the 5th invention (invention 
according to claim 5) of this application for solving the above-mentioned technical problem is 
an imprint blade whose volume resistivity of the coating layer concerning the 1st invention of 
the above - the 4th invention is 1x1010 or more ohm-cm. 
[0014] 
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[Function and Effect of the Invention] (An operation and effect of the 1st invention) As ' 
compared with the rubber material which constitutes the aforementioned conventional imprint 
blade main part, and the nylon system resin material used for coating layer formation, the 
material. which consists of a constituent containing a fluorine system resin, a silicon system 
resin, or these has a remarkably high volume resistivity, and its coefficient of friction is small. 
[0015] since the coating layer which comes at least to use the constituent in an imprint blade 
which contains a fluorine system resin, a silicon system resin, or these in the contact section 
with a partner member forms in the 1st invention — since coefficient of friction of a coating 
layer is small - a partner - the big force does not need for the drive of the belt for an imprint 
which is a member, or the drum for an imprint, as a result there is also no fault which says 
that the amount of the edge portion of an imprint 

[0016] (An operation and effect of the 2nd invention) When using the constituent with which 
the coating layer of an imprint blade contains a fluorine-ized otefine resin or this like the 2nd 
invention, the 1st effect of the invention of the above is demonstrated especially good. 
[001 7] -(an operation and the effect of the 3rd invention) the coating layer of an imprint blade - 
- the material of the 1st invention or the 2nd invention — with, it newly became clear to be 
accompanied by the inclination to become easy exfoliating at the time of cutting processing 
of an imprint blade while the above effects resulting from reduction of frictional resistance are 
securable what forms, as a result of the adhesion force with the blade main part which 
usually serves as a coating layer from the product made of rubber declining a little etc. As 
exaggeratingly shown in drawing 3 , the ablation from blade main part 10a of such coating 
layer 10c has the concern referred to as barring the good contact of the imprint blade 10 to a 
belt 5 (or drum for an imprint). 

[0018] However, it turns out that the adhesion force over the blade main part of a coating 
layer raises maintaining the 1st invention of the above, and the 2nd effect of the invention 
when the constituent which contains the compound or this which added a fluorine 
denaturation acrylate system resin and an acrylate system resin to a fluorine-ized define 
resin as a component of a coating layer like the 3rd invention is used, and both exfoliation in 
the time of cutting processing of an imprint blade etc. can prevent effectively. 
. [0019] (An operation and effect of the 4th invention) In the 4th invention, since a bridge is 
constructed over the above-mentioned coating layer by the isocyanate system cross linking 
agent, using the constituent containing the compound of a fluoridation olefine resin, a fluorine 
denaturation acrylate system resin, and an acrylate system resin, or this, the adhesion force 
over the blade main part of a coating layer improves further, and ablation of a coating layer 
cannot take place much more easily. 

[0020] (An operation and effect of the 5th invention) Like the 5th invention, when the volume 
resistivity of a coating layer is 1 xiOTO or more ohm-cm, the fault with a poor picture based on 
shortage of the volume resistivity in the aforementioned conventional technology can be 
prevented especially good. In addition, it is also possible it to raise a volume resistivity further 
by changing change of a fluorine-ized olefin polymer kind and the mixing ratio of various 
fluorine-ized olefin polymer about such material, although the component of the coating layer 
concerning the 1st invention of the above - the 4th invention generally shows the volume 
resistivity of 1x1010 or more ohm-cm. 
[0021] . 

[Embodiments of the Invention] Next, the form of implementation of the 1st invention - the 5th 
invention is explained. When only telling a "this invention" to below, the 1st invention - the 5th 
invention are pointed out collectively. 

[0022] [Imprint blade] The imprint blade concerning this invention does not have limitation, as 
long as it is the blade used in order to imprint the electric conduction blade for an imprint, i.e., 
the toner image formed on the photo conductor in the electrophotography process, to record 
material. 

[0023] Although there is no limitation special about a configuration, or the composition and 
the use form of an imprint blade, the typical example of composition is shown in drawing 4 as 
a side cross section. That is, the imprint blade 1 1 consists of blade main part 11a and base 
material 11b, and coating layer 1 1c which consists of a predetermined material is formed in 
the predetermined portion of blade main part 11a. 
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[0024] [Blade main part] Although the component of a blade main part is not limited as long 
as the required function and elasticity, or flexibility as an imprint blade is shown, it is a 
product made of rubber typically, and rubber material, such as HIDORINGOMU, 
polyurethane rubber, and a nitrile rubber, is used especially preferably. Although a blade 
main part is shown as a side cross section in drawing 4 , in the usual case, a blade main part 
has the cross-section configuration to illustrate, and is formed in the depth direction as a 
slender plate. What is necessary is not to limit size items, such as the length of the thickness 
of a blade main part, lengthwise [ of drawing ], and the depth direction, at all, but just to set 
them up arbitrarily if needed. The edge of one side of the upper-limit section in drawing 4 is 
the contact section with a partner member (an imprint belt and imprint drum). 
[0025] You may form in a part for the point of an imprint blade the taper sides including a 
below-mentioned blade main part and a below-mentioned coating layer where the single- 
sided field (field of the side containing the edge in contact with a partner member) of a blade 
was omitted aslant. 

[0026] [Coating layer] A coating layer is a thing in an imprint blade (or the blade main part) 
preferably formed in the contact section with a partner member at least at this contact siection 
and its near section. In the usual case, it inclines to some extent in one side, and an imprint 
blade is contacted, so that those cross direction (the depth direction of each drawing) may be 
crossed to the belt for an imprint, or the drum for ap imprint, and as shown in drawing 2 or 
drawing 3 . 

[0027] the front face on which the edge section of aforementioned one side in a blade main 
part belongs that the coating layer should just be formed [ therefore ] in the contact section, 
or this contact section and its near section with such [ at least ] a partner member - and it is 
sufficient if formed only in a part for the nose-of-cam flank near the edge section However, it 
does not specially matter even if the coating layer is formed also in the other portion in a 
blade main part. For example, when carrying out dipping of the blade main part to coating 
liquid and forming a coating layer, a coating layer is inevitably formed in the bbth-sides side 
of a blade main part. Although coating layer thickness can be set up arbitrarily if needed, it 
can be set as about 5-30 micrometers, for example. 

[0028] [A fluorine system resin and silicon system resin] The component of the coating layer 
in this invention is a constituent containing a fluorine system resin, a silicon system resin, or , 
these, a "constituent" makes a principal component a fluorine system resin and a silicon 
. system resin, and means the constituent which comes out unless an operation and effect of 
this invention are checked, and contains other arbitrary components here As arbitrary 
components" besides " said here, ah epoxy resin, acrylic resin, polyester resin, etc. can be 
illustrated preferably. 

[0029] The isocyanate system cross linking agent was further blended to the constituent 
containing the constituent containing the thing or these with which the fluorine denaturation 
acrylate system resin and the acrylate system resin were blended to the constituent with 
which especially a desirable thing contains a fluoridation define resin or this as a fluorine 
system resin or a constituent containing this, and the fluoridation olefine resin, the compound 
of a fluoridation olefine resin, ai fluorine denaturation acrylate system resin, and an acrylate 
system resin, or these, and bridge formation was made. 

[0030] Among these, although the technical meaning using a fluoridation olefine resin is as 
aforementioned, adhesion with base-material rubber can be further raised by blending a* 
fluorine denaturation acrylate system resin and an acrylate system resin to this fluoridation 
olefine resin. Moreover, it is desirable at the point said that the adhesion force to the blade 
main part of a coating layer can be raised further, and it can make OH basis of an acrylate 
system resin construct a bridge effectively as a bridge formation seat especially by adding an 
isocyanate system cross linking agent. 

[0031] Although the kind of the above-mentioned silicon system resin is not limited to special, 
silicon denaturation polyester resin, silicon denaturation. acrylic resin, etc. can be used 
preferably, for example. 

[0032] [Fluorine-ized olefine resin] A polymerization or although it carries out 
copolymerization and is obtained, a fluorine-ized olefine resin fluorine-ized olefin monomers, 
such as tetrafluoroethylene, fluoride vinylidene, hexafluoropropylene, vinyl ether, etc. fluoride 
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For example A polyvinylidene-fluoride and fluoride vinylidene-tetrafluoroethylene copolymer, 
a fluoride vinylidene-tetraf luoroethylene-hexafluoropropylene copolymer, a 
tetrafluoroethylene-hexafluoropropylene copolymer, A fluoride vinylidene- 
hexafluoropropylene copolymer etc. can be used preferably. 

[0033] [Fluorine denaturation acrylate system resin] As a fluorine denaturation acrylate 
system resin, it is an acrylic resin and the polymer which is made to carry out the 
polymerization of the fluoridation acrylate or fluoridation methacrylate which consists of ester 
of the structure with which perfluoroalkyl ester or a partial fluoridation alkyl group of an acrylic 
acid or a methacrylic acid etc. was made to connect with an organic connection machine 
etc., and the acrylate or methacrylate by which fluorine denaturation is not carried out, and is 
obtained can be used preferably, for example. 

[0034] [Acrylate system resin] As an acrylate system resin, it is the usual homopolymer or 
usual copolymers of an acrylate system monomer, such as hydroxyalkyl ester, such as alkyl 
ester, such as a methyl about an acrylic acid or a methacrylic acid, ethyl, butyl, an octyl, and 
a dodecyl, hydroxyethyl, and hydroxy butyl, and glycidyl ester, and especially the 
homopolymer or copolymer of methyl methacrylate is used preferably, for example. 
[0035] As for the above-mentioned acrylate system resin* it is desirable to have two or more 
OH bases into the molecule by the relation with cross-linkihg-agent addition. For that 
purpose, OH basis can be made to generate, after using the hydroxyalkyl ester of an acrylic 
acid or a methacrylic acid as a monomer, making the compound which has OH basis react to 
the reactant machine in a polymer chain or, carrying out the polymerization of the generable 
monomer (or OH basis was made to block) for OH basis for example, (or a block release). 
[0036] [Cross linking agent] An isbcyanate system cross linking agent, especially the poly 
isocyanate compound of two or more organic functions are especially desirable, and a cross 
linking agent is used, for example, it is independent about 2 and 4- and 2, 6-tolylene 
diisocyanate, ortho toluidine diisocyanate, naphthylene diisc>cyanate, xylylene diisocyanate, 
4, and 4'-diphenylmethane diisocyanate, its carbon diimide denaturation object, the 
trimethylol-propane adduct object of hexamethylene di-isocyahate, a polymethylene 
polyphenyl isocyanate, a polymeric poly isocyanate, etc. - it is - it can use preferably under 
combined use 

[0037] -' 

[Example] (Production of an imprint blade) It was the imprint blade (imprint blade which does 
not have a coating layer) of the conventional composition shown in aforementioned drawing 
2 , and the blade main part consisted of HIDORINGOMU, that whose thickness of a cross 
section is 2 micrometers was produced according to the conventional method, and this was 
made into the example 1 of comparison. 

[0038] Next, to the same blade main part as the above-mentioned example 1 of comparison, 
using the coating liquid of N-methoxymethyl-ized nylon which is nylon system resin material, 
dipping was performed, and cutting required after solidification of coating liquid was added, 
the imprint blade formed in the state which shows the coating layer whose thickness is about 
15 micrometers in aforementioned drawing 4 was produced, and this was made into the 
example 2 of comparison. 

[0039] On the other hand, the imprint blade in which the coating layer of the fluoride 
vinylidene-ethylene tetrafluoride which is a fluoridation olefine resin was formed was 
produced like the example 2 of comparison as an example 1 . 

[0040] It is made to be the same as that of the example 2 of comparison as an example 2. 
Moreover, a fluoridation olefine resin (specifically fluoride vinylidene-ethylene tetrafluoride), A 
fluorine denaturation acrylate system resin (copolymer which specifically makes a principal 
component the partiaf fluoridation alkyl ester and methyl methacrylate of an acrylic acid), The 
imprint blade in which the coating iayer which consists of a compound of the weight section 
ratio 80:10:10 with an acrylate system resin (methyl methacrylate system resin" to which 
copolymerization of the hydroxyethyl methacrylate was specifically carried but) was formed 
was produced. 

[0041] Furthermore, the imprint blade in which the coating layer which consists of material 
over which carried. out 1 .5phr combination and the poly isocyanate cross linking agent 
(specifically trimethylol-propane adduct object of hexamethylene di-isocyanate) was made to 
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construct a bridge to the same compound as an example 2 was formed was produced like 
the example 2 of comparison as an example 3. 

[0042] (The physical properties of an imprint blade, and evaluation) About the imprint blade 
of the example 2 of comparison, and examples 1-3, the volume resistivity (ohm-cm) of the 
. coating layer was measured. Although the result is shown in Table 1 of a tail, it turns out to 
the example of comparison that the volume resistivity of each example is high. 
[0043] Next, although the 10x10x2mm sample fragment 12 was cut out from a part for about 
2mm blade book soma in those thickness and the laminating of the sheet 14 of PET 
(polyethylene terephthalate) was carried out on the suitable base material 13 about the 
imprint blade of each aforementioned example, it laid in the free state upwards. And the base 
material 13 was leaned gradually and the angle (theta) at which the sample fragment 12 
starts slipping down from on a sheet 14 was measured. Although the result is shown in Table 
1 of a tail, the example 1 of comparison has a very large angje theta, and although the 
example 2 of comparison has a little small angle theta, it becomes and is [ examples 1 -3 ] 
large. It is thought that the size of this angle theta corresponds to the size of coefficient of 
friction of the sample fragment 12 (namely, blade main part). 

[0044] Moreover, visual observation of the existence (adhesion force of a coating layer) of 
exfoliation between the-blade main parts and coating layers at the time of cutting processing 
with the cutting edge after coating layer formation in the above-mentioned imprint blade 
production process was carried out about the imprint blade of examples 1 -3. In addition, 
each example was followed in the processing method (the A method) which the exfoliation 
called cutting-speed 0.5rnm/sec. cannot produce easily as cutting processing, and the 
processing method (the B method) which the exfoliation called cutting-speed 2mm/sec. tends 
to produce. About the examples 1 and 2 of comparison, it did not evaluate as outside of an 
object. 

[0045] Although it was shown in Table 1 , having used as O the example which did not 
produce ablation for the example which produced ablation for the example which produced 
aiblation for the result of the above-mentioned evaluation also in any of the A method and the 
B method only in the case of x and the B method in any of **, the A method, and the B 
method, it turns out that the adhesion force of a coating layer is high in the order of the 
example 1 -> example 2 -> example 3. % 



[0046] 
[Table 1] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is drawing showing an example of an electrophotography process ndtiohally. 

[Drawing 21 It is drawing showing the busy condition with the conventional imprint blade. 

[Drawing 31 It is drawing showing the desquamative state of a coating layer. 

[Drawing 41 It is drawing showing the composition of the imprint blade which has a coating 

layer. 

[Drawing 51 It is drawing showing the test method of the frictional resistance of ah imprint 
blade. 

[Description of Notations] 
5 Belt for Imprint 
10 1 1 Imprint blade 
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11a Blade main part 
11c Coating layer 



DRAWINGS 




[Drawing 41 [Drawing 51 




[Translation done.] 
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[0040] 3?.. $m&2, tOX % ll*M2 ipj&Kb 

xx?)\,±j*?*jt '> >? y i,- t - 

jl ? ^'JU-I- 3**: >' * JL- ^3t^»ju 

t.0 0 4 1 irk:, &toMziox.. v&mztn&K 

OX . 2 GE^ftec» <vc # U -f v f r * 
h $«*g < nt* tfJtCl*^ * t * U > *- h 

<*>b 'i/'fD-^D.'OT^i? K*> & 1 - 5phr 

otcti&7o-F&fmotto 

[ 0. 0 4 2 ] 



^ > yS<W*ffi«la* <Q • cm) *8P£Ufc. 

[0043] piaspijc^^^b- Ktco<,ir, 

*tl64>Jgg.ti> 2 mrn^U - K-£#tt£4>& ! 0 x v 0 
x 2 DniK7>^4^«- 1 2*tt*J»9. ifi^^^tt 1 3± 
CCPET (*IU*U>^1/7^1>- h> h 1 4 

1 >t&fl 1 <*ft*«3ji#*cc/ci < % it 

l$^2liftS^^^Si^^tePlll--3tctfc^&i 
C <Pfc& 0 CD^'Mi. 1 2 < BP 

[0044 ] 7.. ^te^l --S^^t'^'- K^-oC* 

-i-fuxft <Bife) i*#ff!«:^i-rtfofc..tt«H3«i. 
[004 5] ±sas^^^^r, B3tfx>-rn«: 

30 . vm 2 ^^tef?n 3 <j>\%x'^ ?®<»mmt>#i£ < 

[0046] 

. 









ifc€^J2 










(Q • cm) 






2.2 x 10" 


iSxlO 14 


2.4 X 10 s * 




' (6) 


31° 


21° ' 




13* 


15 Q 










x 




O 



[SStOBfia^^] 

[®i ] &^n7u*z<c^mi^ic7h?®vi> 

[021 a3fc©Ca?^u- Ki» ^cr>^1^fiR^T@ 
[04] >9m*m? ^^S^u-Kcr.^^ 



[@5] KOSffiteta^Safi^^^fEir'. 
[?5^<?>Sft^) 

10. 11 ^rb-K 

1 1 a ^u-F*# 

i 1 c a— i 7- < 
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